Impaired cell fusion and differentiation in placentae from patients with intrauterine growth restriction correlate with reduced levels of HERV envelope genes.
One leading cause of perinatal morbidity and mortality is intrauterine growth restriction (IUGR). Several causes for IUGR have been proposed involving cytotrophoblast dysfunction. Envelope genes of the human endogenous retrovirus (HERV)-W (Syncytin-1), -FRD (Syncytin-2), and -P(b) have fusogenic properties, whereas envelope genes of HERV-R, -V1, and -V2 have putative placental functions. All six HERV envelope genes and three known cellular receptors were analyzed for expression in human control and IUGR placentae (n = 38) and in cultured cytotrophoblasts from control and IUGR (n = 8) placentae. All envelope genes demonstrated downregulation in IUGR compared to control placentae tissues, which were confirmed with cultured cytotrophoblasts. Examination of the Syncytin-1 and Syncytin-2 receptors ASCT-1/-2 and MFSD2 showed that MFSD2 was significantly expressed lower in IUGR than in control placentae and cytotrophoblasts. A reduction of Syncytin-1 protein expression was confirmed for IUGR placentae with immunoblotting and paraffin tissue sections. Embedded placental IUGR tissues showed an overall disorganized syncytiotrophoblast layer with fewer nuclei. Cytotrophoblasts from IUGR placentae demonstrated a lower cell fusion index and nuclei per syncytiotrophoblast in vitro. Fusogenic and non-fusogenic envelope genes are dysregulated in IUGR placentae and may contribute to the etiology of growth restriction in utero.